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AUDIO AND VIDEO SIGNAL RECORDING 
AND REPRODUCTION APPARATUS AND 
METHOD 

BACKGROUND OF THE INVENTION s 

The present invention relates to an audio and video signal 
recording and reproduction apparatus and method which 
may record and reproduce compressed audio and video data, 
and more particularly to an audio and video signal recording 
and reproduction apparatus and method in which desired 10 
audio and video is easily obtained without a separate editing 
device by using movable storage memory such as memory 
cards. 

Generally, an audio and video recording/reproduction 
apparatus uses magnetic or disk storage and rcproductioa 
media. Unfortunately, in magnetic or disk media, data Is 
easily lost by external conditions such as magnetic distur- 
bances or dust, and a deck including a driving apparatus is 
generally too large and heavy to be portable, with the added ^ 
disadvantage that two devices arc needed when editing 
video signals. 

SUMMARY OF THE INVENTION 

It Is an object of the present invention to provide an audio 25 
and video recording and reproduction apparatus and method 
for storing compressed data using a large memory device, 
and by using separable memory devices such as a memory 
card, allows easy editing of selected data and reproduction 
oct another machine when the separable memory card is 30 
attached. 

To accomplish the above-mentioned objects, there is 
provided an audio and video signal recording and reproduc- 
tion apparatus comprising a data recording unit for recording 
audio and video signals, a data reproduction unit for rcpro- 35' 
dyeing audio and video signals, and a separable storage unit 
for storing data by the data recording unit and outpc tfiag 
stored data by the data reproduction unit; and operating by 
the steps of determining a keyed input, storing data, wherein 
input data is processed and stored in the separable memory 40 
unit if the keyed input is determined to be a record signal, 
reproducing data, wherein data stored in the separable 
memory unit is reproduced and output if the keyed input is 
determined to be a reproduction signal, and searching data, 
wherein the contents of the data stored in the separable <5 
memory unit arc read and displayed if the keyed input is 
determined to be a search signal 

These and other objects, features and advantages of this 
invention will become more apparent from the following 
detailed description of a preferred embodiment, when con- 50 
sidercd in connection with the accompanying figures, 

BRIEF DESCRIPTION OF THE .ATTACHED 
DRAWINGS 

FIG. 1 is a schematic diagram of an audio and video signal 35 
recording and reproduction apparatus according to the 
present invention. 

FIG.' 2 is a detailed schematic diagram of a separable 
storage unit according to FIG. I. ^ 

FIG t 3 is a flowchart of an audio and video signal 
recording and reproduction apparatus according to the 
present mvcotioiL 

FIG. 4 is a detailed flowchart of the digital audio data 
encoding step included in FIG. 3. 65 

FIG. 5 is a detailed flowchart of the digital audio data 
decoding step included in FIG- 3. 
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nG . 6 is a detailed flowchart of the digiui video dau 
encoding step included in FIG. 3. 

FIG. 7 is a detailed flowchart of the digital video data 
decoding step included in FIG. 3. 

3 DETAILED DESCRIPTION OF THE 

INVENTION 

A preferred embodiment of the present invention will be 
described below in detail. 
10 As shown in FIG. 1. an audio and video signal recording 
and reproduce apparatus according to the P^fj* ^ 
tion comprises a data recording unit 1. a separable storage 
Z 2lTd a data reproduction unit 2. A data rcprc^on 
, S 1 comprises a data compressor 11. memory comrd 1- 
15 memory 13. system control 14. data selector 15 and uituface 
unit 16. and records audio and video signals. 

A daU reproduction unit 2 comprises a microcomputer 2 
filw^St video signal D/A (DigitatfAnalog) converter 
zX^Ly 25. dau display 26. and keyed iaput unit 27. and 
reproduces audio and video signals. 

A separable storage unit 21 is a separable n^JJ 
stor^device that receives and stores compressed audio 
STdef data from the datarecc* ding ««t I «j£ 
rrriroduced in the daU reproduction unit 2. The separaoi 
25 S£S M is receded * dau receding unit . 1 and 
cSSts stored data through the dau reproduction unit J 
HeT dau compressor 11 converts the "P* s ^ 
IZ a digital Sal and reduces the amount of <*»^g 
30 TLjSoa algorithm and stores data ^ a memory 13 
according to the control of a system controller 14 
TsvSem control 14 produces clodc and control signal 
ac£rfC> fee output of a dau seizor 15. and provides 

35 by a dau selector 15 to a memory contrcller 1^ uitot 
ula and a dau compressor 11 and operates each accord 
inz to their respective functions. 

A memory control 12 produces memory contro signab 
and addresses needed in a memory 13 according to the 

" * a larger memory dev^bleto 

store a large amount of data, and which stores compressed 
EiSS from a daU compressor 11 and to an 

interface unit 16. according to a memory control 12. 
« A dau selector 15 selects naxie and data acccr ding to fee 
Actions of a microcomputer 22 in feat functus for 
compressing or providing daU are selected according to fee 
SXrnpLr £ and outputs a data sekcts^nal to fee 
system control 14 in order to select desired dau. 

50 An interface unit 16. which carries out kp^oujput opera- 
tion between the memory 13 and the ^separable storage u ait 
21 according to the instructions of fee system control w. 
r^StaLfacc functions by receiving data from fee 
£S^13 and storing it in the separable storage umt 21 or 

35 bT^Ling dau from fee separable storage unit 21 and 
storing it In the memory 13. 

signal according to fee output «f^i y 
rThas A/D and D/A conversion functions so mac exxa j 

" SSiR" digital audio and vide. 

and decoded through a compression algorithm, and may 
substituted by a er*o<iing/dccoding P***""- 

A filter unit 23 which fdters audio s^aU * 

« nd«e*^ 22. and which 

Filter) 231 for filtering an L (Left) channel s 
output from the microcomputer 22 and an LPF -32 
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filtering an R (Right) channel audio sigaal output from the 
microcomputer 22. removes noise from the data output from 
the microcomputer 22 and passes only audible frequencies 
for an output audio signal. 

A video signal D/A converter 24 cc-a verts the video data 5 
output from the microcomputer 22 from a digital to analog 
signal, and a display 25 displays the video signal output 
from video signal D/A converter 24. 

A keyed input unit 27 generates signals for various 
functions from keyboard operations by a user and outputs 10 
control signals to the microcomputer 22 so that a suitable 
mode may be selected according to a dcsSscd function. 

A data display 26 displays data searched according to the 
output of the microcomputer 22. 

Also, a power source 20 is placed separately and provides l5 
power to the separable storage unit 21 so that stored data is 
not erased. 

The operation of an audio and video recording and 
reproduction apparatus comprised as above is described 
below. ^ M 

First, the detailed operation of a data reproduction unit 2 
for reproducing data is as follows. 

When keys for functions such as reproduction, search, 
repeat and play arc input at the keyed input unit 277 the 
microcomputer 22 receives these signals and outputs ^ 
addresses and control signals to the separable storage unit 
21. Compressed audio data is output from the separable 
storage unit 21 to me microcomputer 22 according to the 
addresses and control signals from the microcomputer 22. 
The compressed audio data output by the separable storage 
unit 21 is decoded and D/A converted at the microcomputer 30 
22 and is output to a speaker through me LFPs 231. 232 of 
the filter unit 23. Also, when an external analog signal is 
input, the microcomputer 22 may carry out AFD conversion 
and reduce the amount of data by a compression algorithm ' 
and store the resulting data in the separable storage unit 21. 35 

If the input to the keyed wput unit 27 signals a record 
mode, the microcomputer 22 A/D converts the input analog 
signal to a digital signal and reduces the amount of data by 
encoding using a compression algorithm and stores the 
resulting data in the separable storage unit 21. 

On the other hand, if the input to the keyed input unit 27 
signais a reproduction mode, the microcomputer 22 gener- 
ates control signals and addresses for memory access, reads 
data from the separable storage unit 21. and after decoding ^ 
and D/A conversion, outputs it through the LPFs 231. 232 
of the filter unit 23. 

Alternatively, if the input to the keyed input unit 27 
signals a search mode, the microcomputer 22 reads out a 
content table containing start/end and audio mfccmation of ^ 
each data from a storage region of the separable storage unit 
21 and outputs it through the data display 26. 

Also, for video signals, a video signal received from the 
separable storage unit 21 may be decoded by the microcom- 
puter 22 and D/A converted by the video signal D/A con- ^ 
verter 24 to be output by the display 25. 

Next, the operation of a data recording unit 1 for record- 
ing data is described in detail. 

To output and/or input data from the memory 13 to the 
separable storage unit 21 or to store an analog signal through 60 
the data compressor 11 to the memory 13, information 
corresponding to each mode must be input from the data 
selector 15. 

Accordingly, the input to the microcomputer 22 from the 
keyed input unit 27, that is, the inforroadon cocresponding to 65 
each mode, is input to the data selector 15 from the micro- 
computer 22. 
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The uxfccmaiion co arcs podding to each mode output from 
the roi'crooompuccr 22 allows the data, selector 15 to choose 
compression or retrieval functions and outputs a data select 
signal to the system control 14 so that desired data may be 
■5 selected. 

If the data selector 15 is set to a record mode, so that the 
input analog signal is to be recorded, the system, control 14 
outputs a coatrol signal, and the data compressor 11 com- 
presses the input analog signal to reduce the amount of data, 
10 while the memory control 12 specifics a region in the 
memory 13 to store data, and the output of the data com- 
pressor 11 is stored in the region specified. 

If the data selector IS is set to a reproduction mode, data 
selected by the data selector 15 is to be obtained, and the 
15 system control 14 outputs a control signal to the memory 
control 12, which sends coatrol signals and addresses to 
access the memory 13s the eonteats arc down loaded through 
the interface unit 16 and stored in the separable storage unit 
21. 

w Also, if the data selector 15 is in a record mode, where 
data from the separable storage unit 21 is stored in the 
memory 13. the system control 14 outputs a control signal 
and the interface unit 16 reads out data from the separable 
storage unit 21 according to the control signals output from 
25 the system coatrol 14. and data read from the separable 
* storage unit 2i is written through the interface unit 16 in tbc 
storage rcgioa specified by the memory c octroi 12 according 
to the control signal output from the system cootrol 14. 

In addition, if the data selector 15 is in a scaxch mode, the 
3Q system control 14 outputs control signals to the memory 
control 12 and the Interface unit 16, a content table including 
start/end and audio information for each data of a storage 
region in the memory 13 is read out and is output to the data 
display 26 through the interface unit 16. separable storage 
35 unit 21 and the rrncrocomputer 22. 

FIG- 2 is a detailed schematic diagram of a separable 
storage unit 21 as included in FIG- 1. 

A separable storage unit 21 as shown in FIG, 2 comprises 
a memory array 211. address generator 212, control unit 213. 
40 and data interface unit 214. 

A memory array 211 stores compressed data and is 
composed of memory cells, and an address generator 212 
generates addresses that specify an area of the memory array 
211. 

A data interface unit 214 performs input/output operations 
on data stored in the memory array 211, and performs data 
transmission between an external device and the memory 
array 211 in parallel. 

^ A control unit 214 controls the address generator 212 and 
the data interface unit 214. and controls address generation 
and data input/output operations. 

The detailed operation of a separable storage unit 21 as 
described above is as follows. 

55 When the coatrol unit 213 outputs a coatrol signal for data 
input/output operations, a. corresponding address is gener- 
ated at the address generator 212 to specify a region hi the 
memory array 211. Accordingly data stored in a specified 
region in the memory array 211 is output through the data 
interface unit 214. Also, data input by an external device is 
input and stored in a specified region in the memory array 
211 in the manner described above. 

A memory recording and/or reproduction method accord- 
ing to the present invention is described in reference to FIG. 

65 3-FIG. 7. 

First, an overall description of a memory recording ind/or 
reproduction method is given in reference to FIG. 3. 
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When an input is keyed in to the keyed input unit 27, 
keyed signal deciding steps 30 and 31 arc performed 

If the keyed signal is determined to be a record signal, 
data recording steps 32, 33 and 34 for processing the input 
data and storing it in the separable storage unit arc per- 
formed- 

Here, the data recording steps include A/D conversion 
step 32 for A/D converting input data, encoding step 33 for 
encoding the A/D converted data, and storage step 34 foe 
storing the encoded data in the separable storage unit 

The encoding step includes digital audio data encoding 
for encoding A/D converted digital audio data, and digital 
video data encoding for encoding A/D converted digital 
video data. 

On the other hand. If the keyed signal is detcnriined to be 
a reproduction signal data reprodiicing steps 35, 3^. 37 and 
38 for reproducing and outputring data stored in the sepa- 
rable memory unit are performed. 

Here, the data reproducing steps include memory access- 2a 
ing step 35 for accessing data stored in the separable storage 
unit, decoding step 36 for decoding accessed data that was 
stored in the separable storage unit, D/A conversion step 37 
for D/A converting the decoded data, and output step 33 for 
outputting the D/A converted data. 25 

The decoding sfcp 36 above includes digital audio data 
decoding for decoding the accessed digital audio data stored 
in the separable storage unit, and digital video data, decoding 
for decoding accessed digital video data stored in the 
separable storage unit 30 

In addition, if the keyed signal is determined to be a 
search signal, data searching steps 39 and 40 for reading out 
and displaying a content tabic of data stored in the separable 
storage unit arc performed. 

As shown in HG 4. the digital audio data encoding step 35 
includes subband sampling steps 41 and 42 of D/A con- 
verted digital audio data, quantizing and coding step 43 of 
the subband sampled data, and packing step 44 of the coded 
data. 

40 

When digital audio data Is input subband sampling which 
divides the audio data into several frequency regions is 
carried out in steps 41 and 42, and after quantizing and 
coding based on human auditory characteristics, the data 
along with other necessary information is packed and the 
compressed audio data is output in steps 43 and 44. 45 

Next, as shown in HG 5, the digital audio data decoding 
step includes unpacking steps 45 and 46 of the accessed 
compressed audio data stored in the separable storage unit, 
restructuring step 47 of the unpacked data, and inverse 
subband sampling step 48 of the restructured data. 

If compressed audio data is input in step 45, unpacking 
step 46, for retrieving information necessary for reproducing 
the various pieces of uoformaiion, rcstruciiiring step 47, for 
restructuring the unpacked data, and inverse subband sam- 55 
pling step 45, for reproducing and outputting actual audio 
data from multi-frequency band data, are carried out. 

Also, as shown in FIG 6, the digital video data encoding 
step includes frame rcstmcruring steps 50 and 51 of D/A 
converted video data, motion estimation step 52 of detecting 50 
motion .components from the restructured data, and trans- 
forming and coding step 53 of the motion estimated data into 
specified frequency region data. 

If a digital video data is input, the data is divided into 
several screens, and the frame is restructured by specifying 65 
the output sequence in steps 50, 51, and motion estimation 
step 52 is performed by detecting motion compo cents by 
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comparing the present and preceding screens, time domain 
data is transformed into frequency do main data following 
the detected motion components and coding is carried out to 
reduce the amount of data in step 53, and the compressed 

5 video data is output 

In addition, as shown in FIG. 7, the digital video data 
decoding step includes inverse transforming and decoding 
steps 54 and 55 of the accessed compressed video data 
stored in the separable storage unit into time domain data, 

to and frame storage and restructuring step 56 of the decoded 
data. 

When compressed video data is in pet in step 54. fre- 
quency domain data is inverse transformed and decoded into 
time domain data by reversing the coding process in step 55, 
15 and a frame is stored and restructured using detected motion 
components and reproduced video data is output in step 56. 

Therefore, an embodiment of the present invention as 
described and operated in the manner above has the advan- 
tages that a separable memory makes a deck unnecessary 
20 and allows small, lightweight constructions, long playing 
time results from using a compression algorithm, read/write 
-is not only possible, but is also robust to noise, data desixed 
by the user is c3sHy accessible, and adaptation as a substitute 
^ for magnetic or disJc media is also possible, 

la addition, while a preferred embodiment of this inven- 
tion has been illustrated and described hereinabove, many 
possible modifications and variations thereof will become 
apparent to those persons skilled in the art without departure 
0 from the scope and spirit of this invention, as defined in the 
appended claims. 
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What is claimed is: 
Jl. [An audio and video signal] A recording 
and reproduction apparatus for recording and 
reproducing at least one of audio and video 
signals comprising: 

a data recording unit for recording at least one 

of audio and video signals; 
a data reproduction unit for reproducing at 

least one of audio and video signals; 

and 

a separable storage unit for storing data [by] 
from said data recording unit and 
outputting stored data through said 
data reproduction unit; 

wherein said data reproduction unit 
[comprises:] includes. 

a keyed input unit for selecting a mode 
according to the function of a keyed 
input; - 

a [microcomputer] controller for encoding 
and decoding an input signal 
according to the output of said keyed 
input unit; and 

[a filter unit for filtering audio signals output 
from said microcomputer; and] 

a data display for displaying data searched 
according to the output of said 
controller [microcomputer]. 

2. [An audio and video] A signal recording 
and reproduction apparatus according 
to claim 1, wherein said data recording 
unit comprises: 

a data selector for selecting a mode and data 
according to the control of said 
controller [microcomputer]; 

a system control for generating clock and 
control signals according to output of 
said data selector; 

a data compressor for converting an input 
analog signal to a digital signal and 
compressing the resulting digital 
signal according to the control of said 
. system control; 

a memory control for generating memory 
control signals and addresses 
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according to the control of said system 
control; 

a memory for storing compressed data output 
by said data compressor according to 
the control of said memory control; 
and 

an interface unit for performing data 
input/output operations between said 
memory and separable storage unit 
according to the control of said system 
control. 

3. [An audio and video] A signal recording 
and reproduction apparatus according 
to claim 1, wherein said data 
reproduction unit additionally 
comprises: 

a video signal Digital/Analog converter for 
Digital/Analog converting video data 
output from said controller 
[microcomputer]; and 

a display for displaying video data output 
from said video signal Digital/ Analog 
converter. 

[4. An audio and video signal recording and 
reproduction apparatus according to 
claim 1, wherein said filter unit 
comprises: 

a first low pass filter for filtering an audio left 
channel signal output from said 
microcomputer; and 
a second low pass filter for filtering an audio 
right channel signal output from said 
/ microcomputer.] 



'5. [An audio and video] A signal recording 



comprising: 
a data recording unit for recording at least one 

of audio and video signals; 
a data reproduction unit for reproducing at 

least one of audio and video signals; 

and 

a separable storage unit for storing data [by] 
from said data recording unit and 
outputting stored data through said 
data reproduction unit; 




and 



reproduction 



apparatus 
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wherein said separable storage unit 

[comprises:] includes. 
a memory array for storing data; 
an address generator for generating addresses 

for specifying regions of said memory 

array; 

a data interface unit for performing 
input/output operations on data stored 
in said memory array; and 

a control unit for controlling said address 
generator and data interface unit. 
[An audio and video] A signal recording 
and reproduction method for recording 
and reproducing at least one of audio 
and video signals comprising the steps 
of: 

reading a keyed signal when the keyed signal 
is input; 

processing data when the input key signal is a 
record signal and storing the result in a 
separable storage unit; 

reproducing and outputting data stored in said 
separable storage unit if the keyed 
input is determined as a reproduction 
signal; and 

reading and displaying a content table of data 
stored in the separable storage unit if 
the keyed input is determined as a 
search signal; 

wherein said processing step [comprises] 
includes the steps of[:] A 

Analog/Digital converting input data; 

encoding said Analog/Digital converted data; 
and 

storing said encoded data in a separable 
storage unit. 

7. [An audio and video] A signal recording 
and reproduction method according to claim 
6, wherein said encoding step comprises the 
steps of: 

encoding [any] at least one of audio data and 

video data [: and 
encoding any video data]. 

8. [An audio and video] A signal recording 
and reproduction method according to claim 
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7, wherein said step of encoding [audio data] 
comprises the steps of: 
subband-sampling [said] audio data; 
quantizing and coding said subband-sampled 

data; and 
packing said coded data, 

9. [An audio and video] A signal recording 

and reproduction method according to 
claim 7, wherein said step of encoding 
[video data] comprises the steps of: 
restructuring [the] a frame of [said] video 
data; 

detecting motion components of said 

restructured data; 
motion estimating the data to form motion 

estimated data; and 
transforming and coding said motion 

estimated data into data of specified 

frequencies. 

10. [An audio and video] A signal recording 

and reproduction method according to 

claim 6, wherein said data reproducing 

step comprises the steps of: 
memory accessing said stored data in a 

separable storage unit; 
Digital/ Analog converting said decoded data; 

and 

outputting said Digital/ Analog converted data. 

[11. An audio and video signal recording and 
reproduction method according to 
claim 10, wherein said decoding step 
comprises the steps of: 

decoding any audio data stored in a separable 
storage unit; and 

decoding any video data stored in a separable 
storage unit.] 

12. [An audio and video] A signal recording 
and reproduction method according to 
claim 11, [wherein said step of 
decoding audio data comprises] 
further comprising the steps of: 

unpacking [any] accessed compressed audio 
t data stored in a separable storage unit; 

restructuring said unpacked data to form 
restructured data; and 
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inverse-subband-sampling said restructured 
data. 

13. [An audio and video] A signal recording 
and reproduction method according to 
claim 11, [wherein said step of 
decoding video data comprises] 
further comprising the steps of: 

inverse-transforming and decoding [said] 
accessed compressed video data stored 
in a separable storage unit into a time 
domain data; and 

storing and restructuring the frame of said 
decoded data. 

J 14. A system for transferring at least one 
of audio data and video data, comprising: 

a data storage unit storing compressed 
data, said compressed data is at least oner of 
audio and video data: 

a control system selecting c om pressed 
data stored in said data storage unit, and 
controlling transfer of said selected 
compressed data to a separable memory 
device, said separable memory device being a 
memory device other than a disk medium or a 
tape medium. 

15. The system of claim 14. wherein said 
compressed data is compressed and encoded 
data. 

16. The system of claim 14. wherein said 
control system comprises: 

a selector generating data select signals 
indicating which of said compressed data in 
said data storage unit to select: 

a system controller generating control 
signals according to said data select signals: 
and 

a memory controller sending read 
addresses to said data storage unit based on 
said control signals so that said selected data 
is output from said data storage unit, 

17. The system of claim 16. wherein said 
control system further comprises: 
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a data compressor compre ssing a data 
signal: and wherein 

said system controller contr ols said data 
compressor and controls sa id memory 
controller such that said memo ry controller 
generates write addresses and output of said 
data compressor is stored in said data storage 
unit in accordance with said wri te addresses. 

18. The system of claim 17. further 
comprising: 

an input unit receiving u ser input: and 
wherein 

said selector generates sai d data select 
signals based on said user input. 

19. The system of claim 16. further 
comprising: 

an- input unit receiving user input: and 
wherein 

said selector generates said data select 
signals based on said user input, 

20. The system of claim 19. wherein 
said system controller controls said 

memory controller such that said data storage 
unit outputs content informat ion when said 
user input is a search reque st, said content 
information describing said com pressed data 
stored in said data storage un it: and further 
including. 

a data display d is playing said content 
information. 

21. The system of claim 18. farther 
comprising: 

an interface unit transferring said selected 
compressed data output from sai d data storage 
unit to said separable memory device: and 
wherein 

said system controller controls said 
interface unit. 

22. The system of claim 16. further 
comprising: 
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an interface unit transferring said selected 
compressed data output from said data storage 
unit to said separable memory device: and 
wherein 

said system controller controls said 
interface unit. 

23. The system of claim 14. further 
comprising: 

said separable memory device for storing 

data. 

^24. A system for transferri n g at least one 
of audio data and video data, comprising: 

a data storage unit storing compressed 
data, said compressed data being at least one 
of audio data and video data: 

a selector generating data select sieftals 
indicating which of said compressed data in 
said data storage unit to select: 

a system controller generating control 
signals according to said data select signals: 
and 

a memory controller sending read 
addresses to said data storage unit based on 
said control signals so that said selected data 
is transferred from said data storage unit to a 
separable memory unit. 

t J 25. A reproducing apparatus for 
reproducing at least one of audio data and 
video data, comprising: 

a key input unit for receiving user input 
designating one of a plurality of operation 
modes: 

a data display for display in g information 
relating to at least one of said operation 
modes: 

a processing system accessing and 
decompressing compressed data stored in a 
separable memory device based on said user 
input, said separable memory device being a 
memory device other than a disk medium or a 
tape medium, and said compressed data being 
at least one of audio data and video data: and 
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an output unit outputting said 
decompressed data. 

26. The reproducing apparatus of claim 

25. wherein said output unit comprises: 

a digital-to-analog CD/ A) converter 
converting said decompressed data into an 
analog signal: and 

an analog presentation device providing a 
presentation based on said analog signal. 

27. The reproducing apparatus of claim 

26. wherein 

said compressed data is video data: and 
said analog presentation device is a video 
display. 

28. The reproducing apparatus of claim 
25-. wherein - 

said processing system accesses content 
information from said separable memory 
device when said user input is a search 
request, said content information describing 
said compressed data stored in said separable 
memory device: and 

said data display displays said accessed 
content information. 

29. The reproducing apparatus of claim 
25. further comprising: 

said separable memory device for storing 
data. 

30. The reproducing apparatus of claim 
25. wherein 

said compressed data is encoded: and 
said processing system decodes said 
decompressed data. 

J 31. A recording and reproducing 
apparatus for recording and reproducing at 
least one of audio data and video data, 
comprising: 

a separable memory device, said 
separable memory device being a memory 
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device other than a disk medium or a tape 
medium: 

a data storage unit storing compressed 

data: 

a control system selecting compressed 
data stored in said data storage unit, and 
controlling transfer of said selected 
compressed data to said separable memory 
device: 

a key input unit for receiving user input 
designating one of a plurality of operation 
modes: 

a data display for displaying information 
relating to at least one of said operation 
modes: 

a processing system accessing and 
decompressing compressed data stored in said 
separable memory device based on said user 
input: and 

an output unit outputting said 
decompressed data. 

^ 32. A recording and reproducing 
apparatus for recording and reproducing at 
least one of audio data and video data, 
comprising: 

a separable memory device: 

a data storage unit storing compressed 
data: 

a selector generating data select signals 
indicating which of said compressed data in 
said data storage unit to select: 

a system controller generating control 
signals according to said data select signals: 

a memory controller sending read 
addresses to said data storage unit based on 
said control signals so that said selected data 
is transferred from said data storage unit to a 
separable memory device: 

an input unit for receiving user input 
designating one of a plurality of operation 
modes: 

a data display for displaying information 
relating to at least one of said operation 
modes: and 
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a processing system accessing and 
decompressing compressed data stored in said 
separable memory device based on said user 
input. 

^ 33. A method for transferring at least one 
of audio data and video data, comprising: 

storing compressed data in a data storage 
unit said compressed data is at least one of 
audio and video data: 

selecting compressed data stored in said 
data storage unit: and 

transferring said selected compressed 
data to a separable memory device, said 
separable memory device being a memory 
device other than a disk medium or a tape 
medium. 

- 34. The method of claim 33. wherein said 
compressed data is compressed and encoded 
data. 

35. The method of claim 33. wherein said 
transferring step comprises: 

eenerating data select signals indicating 
which of said compressed data in said data 
storage unit to select: 

generating control signals according to 
said data select signals: and 

sending read addresses to said data 
storage unit based on said control signals so 
that said selected data is output from said data 
storage unit. 

36. The method of claim 35. further 
comprising: 

compressing a data signal: 

generating write addresses: and wherein 

said storing step stores said compressed 

data in said data storage unit in accordance 

with said write addresses. 

37. The method of claim 36. further 
comprising: 

receiving user input: and wherein 
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said generating data select signals step 
generates said data select signals based on 
said user input. 

38. The method of claim 35. further 
comprising: 

receiving user input: and wherein 

said generating data select signals step 

generates said data select signals based on 

said user input. 

39. The method of claim 38. further 
comprising: 

controlling said data storage unit such 
that said data storage unit outputs content 
information when said user input is a search 
request, said content information describing 
said compressed data stored in said data 
storage unit: and 

displaying said content information. 

/ 

* 40. A method for transferring at least one 
of audio data and video data, comprising: 

storing compressed data in a data storage 
unit, said compressed data being at least one 
of audio data and video data: 

selecting compressed data stored in said 
data storage unit: 

controlling transfer of said selected 
compressed data to a separable memory 
device: 

generating data select signals indicating 
which of said compressed data in said data 
storage unit to select: 

generating control signals according to 
said data select signals: and 

sending read addresses to said data 
storage unit based on said control signals so 
that said selected data is output from said data 
storage unit. 

. J 41. A method for reproducing at least one 
of audio data and video data, comprising: 

receiving user input designating one of a 
plurality of operation modes: 
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displaying information relating to at least 
one of said operation modes: 

first accessing compressed data stored in 
a separable memory device based on said user 
input, said separable memory device being a 
memory device other than a disk medium or a 
tape medium, and said compressed data being 
at least one of audio data and video data; and 

decompressing said accessed compressed 
data. 

42. The method of claim 41, further 
comprising: 

converting said decompressed data into 
an analog signal: and 

providing a presentation on an analog 
presentation device based on said analog 
signal. 

43. The method of claim 42. wherein 
said compressed data is video data: and 
said analog presentation device is a video 

display. 

44. The method of claim 41. wherein 
said second accessing step accesses 

content information from said separable 
memory device when said user input is a 
search request, said content information 
describing said compressed data stored in said 
separable memory device: and 

said displaying step displays said 
accessed content information. 

45. The method of claim 41. wherein 
said compressed data is encoded: and 

further including. 

decoding said decompressed data. 

/ 46. A method for recording and 
reproducing at least one of audio data and 
video data, comprising: 

storing compressed data in a data storage 

unit; 

selecting compressed data stored in said 
data storage unit; 
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transferring said selected compressed 
data to a separable memory device, said 
separable memory device being a memory 
device other than a disk medium or a tape 
medium; 

receiving user input designating one of a 
plurality of operation modes: 

displaying information relating to at least 
one of said operation modes: 

accessing compressed data stored in said 
separable memory device based on said user 
input: and 

decompressing said accessed compressed 

data, 

/ 

^ 47. A method for recording and 
reproducing at least one of audio data and 
video data, comprising: 

storing compressed data in a data storage 

unit: 

generating data select signals indicating 
which of said compressed data in said data 
storage unit to select: 

generating control signals according to 
said data select signals: 

sending read addresses to said data ' 
storage unit based on said control signals so 
that said selected data is transferred from said 
data storage unit to a separable memory 
device: 

receiving user input designating one of a 
plurality of operation modes: 

displaying information relating to at least 
one of said operation modes: 

accessing compressed data stored in said 
separable memory device based on said user 
input: and 

decompressing said accessed compressed 

data. 
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APPLICANT: Se Yong RO 

APPLICATION NO: NEW 

(Reissue of U.S. Pat. No. 5,793,444) 

FILED: 

(Issued August 11, 1998) 

FOR: AUDIO AND VIDEO SIGNAL RECORDING AND 

REPRODUCTION APPARATUS AND METHOD 

COMBINED REISSUE DECLARATION, POWER OF 
ATTORNEY, AND STATEMENT UNDER RULE 324(b)(2) TO 

ADD AN INVENTOR 

As the below named inventor, I hereby declare as follows: 
That my name, residence and citizenship is as indicated below. 
That I have reviewed and understand the contents of the attached 

reissue application including original claims 1-13 and the new submitted 

claims 14-47. 

That I acknowledge the duty to disclose information which is material to 
the examination of this application in accordance with Title 37, Code of Federal 
Regulations, Section 1.56(a). 

That I verily believe that I am an original and first inventor of the 
invention described and claimed in United States Patent No. 5,793,444, 
entitled "AUDIO AND VIDEO SIGNAL RECORDING AND REPRODUCTION 
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APPARATUS AND METHOD" and in the foregoing specification for which 
invention I respectfully solicit a reissue patent. 

That I Se Yon RO, the named inventor of the U.S. Pat. No. 5,793,444, 
hereby state that I agree to the inventorship change of adding Han Jung as an 
inventor of U.S. Pat. No. 5,793,444. 

That I do not know and do not believe that the same invention was ever 
known or used before my invention or discovery thereof; or patented or 
described in any printed publication in any country before my invention or 
discovery thereof, or more than one (1) year prior to the filing of my original 
application for United States Letters Patent No. 5,793,444 of which that is an 
application for reissue; or in public use or on sale in the United States of 
America for more than one (1) year prior to the filing of the original application; 
or that the invention has been patented or made the subject of an inventor's 
certificate issued before the date of the original application in any country 
foreign to the United States of America on an application filed by me or my 
legal representatives or assignees more than twelve (12) months prior to said 
original application and that no application for patent or inventor's certificate 
have been filed by me or my legal representatives or assignees in any country 
foreign to the United States of America before the application of the original 
patent. 
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Upon review of the prior art cited during the examination of the original 
application, I do not believe that any of the documents disclose or suggest the 
invention as set forth in any of the claims 1-3, 5-10, and 12-47, and that I am 
entitled to the more comprehensive protection offered by the amended and 
added claims. As such, I believe that all the amended and new claims are 
necessary to protect my invention with claims of varying scope, and to correct 
for the insufficiencies of originally issued claims 1-13. 

Applicant hereby offers to surrender the original Letters Patent No. 
5,793,444. 

Applicant hereby appoints the following as his attorneys, with full power 
of substitute and revocation, to prosecute this application and transact all 
business in the United States Patent and Trademark Office in connection 
therewith, and request that all correspondence with respect to this application 
be directed to: 



BIRCH, STEWART, KOLASCH & BIRCH, LLP 
P.O. Box 747 
Falls Church, Virginia 22040-0747 USA 



RAYMOND C. STEWART 
JAMES M. SLATTERY 
MICHAEL K. MUTTER 
GERALD M. MURPHY, JR. 
TERRY L. CLARK 
MARC S. WEINER 
C. JOSEPH FARACI 
JOHN W. BAILEY 
JOHN A. CASTELLANO 



(Reg. No. 21,066) 
(Reg. No. 28,380) 
(Reg. No- 29,680) 
(Reg. No. 28,977) 
(Reg. No. 32,644) 
(Reg. No. 32,181) 
(Reg. No. 32,350) 
(Reg. No. 32,881) 
(Reg. No. 35,094) 



TERRELL C. BIRCH 
JOSEPH A. KOLASCH 



JOE McKINNEY MUNCY 
DONALD J. DALEY 



BERNARD L. SWEENEY 
CHARLES GORENSTEIN 
LEONARD R. SVENSSON 
ANDREW D. MEIKLE 



(Reg. No. 19,382) 
(Reg. No. 22,463) 
(Reg. No. 24,448) 
(Reg. No. 29,271) 
(Reg. No. 30,330) 
(Reg. No. 32,868) 
(Reg. No. 32,334) 
(Reg. No. 34,313) 
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Wherefore, the Petitioner hereby offers to surrender, upon the allowance 
of said application, the original of said Letters Patent and prays that Letters 
Patent be reissued to Petitioner for the invention of patent claims 1-3, 5-10 and 
12-13 with the newly presented claims 14-47. 

The undersigned declares further that all statements made herein of my 
own knowledge are true and that all statements made on information and belief 
are believed true; and further that these statements are made with the 
knowledge that willful false statements and the like so made are punishable by 
fine or imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code and that such willful false statements may jeopardize validity of 
the application or any reissue patent issuing thereon. 



Se Yong RO 




Residence: Seoul, Republic of Korea 



Citizenship: KOREAN 
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That I hereby claim foreign priority benefits under Title 35, United States 
Code §119(a)-(d) of Korean Application No. 16190/1994 filed July 6, 1994. 

That I verily believe that there are errors in the original patent which 
make such original patent partially inoperative by reason of claiming less than 
I had a right to claim and that such errors occurred without any deceptive 
intent. 

That the claims of original application were directed to an audio and 
video signal recording and reproducing apparatus and method. 

That while I originally recognized the importance of the aspects of the 
invention, I did not understand the importance of claiming and thus, when the 
original application was prepared, I failed to recognize that not all of the details 
required for realizing all of the aspects were needed and thus, I failed to 
recognize that the more basic concepts of the invention disclosed in the 
specification were not covered by the original claims. 

That is lack of adequately claiming the invention was due in part to the 
numerous features that were part of the disclosed embodiment of my invention, 
without considering how to broadly recite a particular aspect of my invention. 

That I did not advise the U.S. attorneys, and accordingly, they did not 
fully recognize, that varying levels of importance of each of the aspects of the 
invention. That I, while recognizing the relative significance of each of the 
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aspects of the invention, did not understand the importance of claiming and 
thus, I did not realize that I had claimed less than I was entitled to. 

That when I executed the Declaration of the original application, I 
reviewed the application carefully for accuracy, but did not recognize the 
importance of broadly presenting other less significant aspects of the invention 
and the claims or that individual aspects could be claimed alone. That is was 
not until after the original Letters Patent issued that I discovered that the 
original presented claims did not adequately define my invention. 

That for this reason, there was an error in the original patent claims 
which rendered the original patent partially inoperative by failure to adequately 
claim there aspects of my invention. 

That with respect to claims 1-3, which recite an audio and video signal 
recording and reproduction apparatus, one error is the recitation of recording 
and reproducing both audio and video signals, and that the amendments to 
claims 1-3 and new independent claims 31-32 resolve this error. 

That with respect to claims 5, which recites an audio and video signal 
recording and reproduction apparatus, one error is the recitation of recording 
and reproducing both audio and video signals, and that the amendments to 
claim 5 eliminate this error. 

That with respect to claims 6-10 and 12-13, which recite an audio and 
video signal recording and reproduction method, one error is the recitation of 
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recording and reproducing both audio and video signals, and that the 
amendments to claims 6-13 and new independent claims 46-47 resolve this 
error. 

That with respect to claims 1 and 6, which recite an audio and video 
signal recording and reproduction apparatus and method, respectively, one 
error is the recitation of both recording and reproduction processes, and that 
new independent system and method claims 14, 24, 25, 33, 40, and 41 resolve 
this error. 

That claims 15-23, 26-30, 34-39, and 42-45, dependent on one of 
independent claims 14, 25, 33 and 41, are necessary to further define the basic 
elements of the invention recited in the independent claims. 

That claims 4 and 1 1 have been canceled to reduce claim fees. 

That the above cited errors are not comprehensive of all the errors, but 
merely reflect some of the errors. 

In summary, originally issued claims 1-13 are inadequate to protect my 
invention as these claims do not encompass the more basic concepts of my 
invention recited in amended claims 1-3, 5-10 and 12-13 and new independent 
claims 14, 24, 25, 31, 32, 33, 40, 41, 46 and 47. This inadequacy of originally 
issued claims 1-13 requires the amendment of claims 1-3, 5-10, and 12-13 and 
the addition of claims 14-47. 
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that portion which caused it to be listed. 

□ This application is a National Phase of a PCT application. 
Some or all of the documents listed on the PTO-144 9 are not 
enclosed because they were cited in the International Search 
Report and copies should be forwarded from the International 
Search Authority . If copies are needed, please contact the 
undersigned. 
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III. CONCISE EXPLANATION OF THE RELEVANCE 
(check at least one box) 

a. [x] DOCUMENTS IN THE ENGLISH LANGUAGE 

The attached patents, publications, or other 
information in the English language do not require 
a statement of relevancy. 

b. □ DOCUMENTS NOT IN THE ENGLISH LANGUAGE 

A concise explanation of the relevance of all 
patents, publications, or other information listed 
that is not in the English language is as follows: 



c. Q ENGLISH LANGUAGE SEARCH REPORT 

An English language version of the search report 
or action that indicates the degree of relevance 
found by the foreign office is attached, thereby 
satisfying the requirement for a concise 
explanation. See MPEP 609(A) (3) . 

d . □ OTHER 

The following additional information is provided 
for the Examiner's consideration. 
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FEES 



This Information Disclosure Statement is being filed 
concurrently with the filing of a new patent application; 
therefore, no fee is required. 

If The Examiner has any questions concerning this IDS, 
he/she is requested to contact the undersigned. If it is 
determined that this IDS has been filed under the wrong rule, the 
PTO is requested to consider this IDS under the proper rule (with 
a petition if necessary) and charge the appropriate fee to 
Deposit Account No. 02-2448. 

If necessary, the Commissioner is hereby authorized in this, 
concurrent, and future replies, to charge payment or credit any 
overpayment to Deposit Account No. 02-2448 for any additional 
fees required under 37 C.F.R. § 1.16 or under § 1.17; 
particularly, extension of time fees. 



Respectfully submitted, 



BIRCH, STEWART, KOLASCH & BIRCH, LLP 




Falls Church, VA 22040-0747 
(703) 205-8000 
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Form PTO-1449 (s) 



Documents 



Foreign Search Report 



Fee 



Other: 
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United States Patent [19I 

Ro 



US005793444A 
[11] Patent Niixnber: 
[45] Date of Patent: 



5,793,444 
Aug. 11," 1998 



[57] ABSTRACT 

An audio and video recording and reproduction apparatus 
and method is described, which uses a movable storage 
memory such as a memory card, so that audio and video 
signals are easily accessed without separate editing devices. 
The apparatus uses a separable memory so that a deck is 
unnecessary, allowing small, lightweight coastructioas, and 
a compression algorithm results in longer playing time, 
while read/write operations robust to noise are achieved 
Also, data desired by the user is easily accessible, and 
applications as a substitute for magnetic or disk media arc 
also possible. 



13 Claims, 4 Drawing Sheets 



